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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the Invention was made. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 

various claims was commonly owned at the time any inventions covered therein were 

made absent any evidence to the contrary. Applicant is advised of the obligation under 

37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 

commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (0 or (g) 

prior art under 35 U.S.C. 103(a). 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshiki et al 
(US Patent No. 5,843,236) in view of Shinji et al (JP 62-152127). 

Regarding Claim 1: Yoshiki et al teach a plasma apparatus (Figures 1, 2, 8) comprising: 
a plasma generation chamber 7 with an opening, magnetic coils 10, waveguide 
(microwave introducing means) 18 with termination 19 at its end and with plurality of 
slots 80. Yoshiki et al also teach that by shifting the position of long slots 18b and 18c 
the phase of electric fields of microwaves can be controlled (column 15, line 10 to 
column 17, line 40). 
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Yoshiki et al do not teach rectangular shape of plasma generating chamber, its opening 
and magnetic coils. 

Shinji et al teach an apparatus (Figures 1. 2) that includes a rectangular plasma 
chamber 1 having a rectangular outlet Id and rectangular shaped magnetic coil 4 
(Abstract). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use rectangular shaped plasma chamber vy/ith rectangular opening and 
rectangular shaped magnetic coil as taught by Shinji et al in the apparatus of Yoshiki et 
al enable process a rectangular specimen uniformly. 

Claim 2, 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshiki 
et al (US Patent No. 5,843,236) in view of Shinji et al (JP 62-152127) as applied to 
Claim 1 and further in view of Hiroshi et al (US Patent No. 5,389,154). 
Regarding Claims 2,3: Yoshiki et al in view of Shinji et al teach all limitations of the 
claim except that microwave introducing means includes microwave branching means. 
Hiroshi et al teach an ECR plasma apparatus (Figure 1) comprising: 
a plasma generation chamber 20, magnetic coils 50, waveguide (microwave introducing 
means) 33 that includes dividing circuit (branching means) 64 (column 6, lines 40-60). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use microwave introducing means that includes branching and binding 
means as taught by Hiroshi et al in the apparatus of Yoshiki et al in view of Shinji et al to 
enable control formation of node and the phase of the magnetic fields of microwaves 
(column 7, lines 15-50). 
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Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshiki 
et al (US Patent No. 5,843,236) in view of Shinji et al (JP 62-152127) and Hiroshi et 
al (US Patent No. 5,389,154) as applied to Claim 3 and further in view of Chouan et 
al (US patent No. 5,328,515). 

Regarding Claims 4, 6: Yoshiki et al in view of Shinji et al and Hiroshi et al teach all 

limitations of the claim except sample moving means. 

Chouan et al teach a plasma apparatus (Figure 1) comprising: 

a rectangular plasma generation chamber 6 with a rectangular opening 14 and a 

treatment enclosure 16 which houses movable sample holder 18 such that rectangular 

area of sample is irradiated (column 5, lines 5-50). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a movable sample holder as taught by Chouan et al in the apparatus of 
Yoshiki et al in view of Shinji et al and Hiroshi et al to achieve homogeneous 
deposition/etching of large area work samples (column 2, lines 15-20). 
Regarding Claim 5: Hiroshi et al teach that apparatus is an ECR plasma apparatus. 
Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshiki et al 
(US Patent No. 5,843,236) in view of Shinji et al (JP 62-152127) and Kou et al (US 
Patent No. 6,246,75). 

Regarding Claim 7: Yoshiki et al in view of Shinji et al teach all limitations of the claim 
as explained above except microwave introduction means include resonant cavity with 
first and second openings. 
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Kou et al teach a plasma apparatus (Figures 1 , 2, 5, 6) comprising a processing 
chamber 60 and a microwave introduction means having a cavity resonator 100 with a 
first opening 12 at one end and plurality of second openings (to locate windo,ws 64). 
Kou et al also teach that distance between a terminal end of the cavity and the other 
end having first opening 12 is a design parameter and is set such that resonant 
condition is maintained in the cavity. Kou et al further teach that distance between a 
terminal end of the cavity and the end having first opening is: 49 X 1 1 = 539 mm or 53.9 
cm, which includes the range given in the claim formula (that is, lambda .sub.g 12 X n. 
where n is 3 or more and lambda .sub.g is approx. 12.24 cm for frequency of 2.45 GHz). 
It would be obvious to optimize the above referred distance as per related process 
parameters (column 3, line 10 to column 6, line 50). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use microwave cavity resonator as taught by Kou et al in the apparatus of 
Yoshiki et al in view of Shinji et al to achieve high electric filed density for processing 
large area substrates (column 2, lines 20-35). 

Claims 8, 9, 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshiki et al (US Patent No. 5,843,236) in view of Shinji et al (JP 62-152127) and 
Kou etal (US Patent No. 6,246,75) as applied to Claim 7 and further in view of 
Hiroshi et al (US Patent No. 5,389,154). 

Regarding Claim 8: Yoshiki et al in view of Shinji et al and Kou et al teach all limitations 
of the claim except that microwave introducing means includes microwave branching 
means. 
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Hiroshi et al teach an ECR plasma apparatus (Figure 1) comprising: 
a plasma generation chamber 20, magnetic coils 50, waveguide (microwave introducing 
means) 33 that includes dividing circuit (branching means) 64 (column 6, lines 40-60). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use microwave introducing means which include branching and binding 
means as taught by Hiroshi et al in the apparatus of Yoshiki et al in view of Shinji et al 
and Kou et al to enable control fomiation of node and the phase of the magnetic fields 
of microwaves (column 7, lines 16-50). 

Regarding Claims 9, 11: Hiroshi et al teach that apparatus is an ECR plasma apparatus. 
Claims 10, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshiki et al (US Patent No. 5,843,236) in view of Shinji et al (JP 62-152127), Kou 
et al (US Patent No. 6,246,75) and Hiroshi et al (US Patent No. 5,389,154) as 
applied to Claim 9, 11 and further in view of Chouan et al (US patent No. 
5,328,515). 

Regarding Claims 10, 12: Yoshiki et al in view of Shinji et al, Kou et al and Hiroshi et al 

teach all limitations of the claim except sample moving means. 

Chouan et al teach a plasma apparatus (Figure 1) comprising: 

a rectangular plasma generation chamber 6 with a rectangular opening 14 and a 

treatment enclosure 16 which houses movable sample holder 18 such that rectangular 

area of sample is irradiated (column 5, lines 5-50). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a movable sample holder as taught by Chouan et al in the apparatus of 
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Yoshiki et al in view of Shinji et al, Kou et al and Hiroshi et a! to achieve liomogeneous 
deposition and etching of large area worl< samples (column 2, lines 15-20). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ral<esh K. Dhingra whose telephone number is (571)- 

272- 5959. The examiner can nomially be reached on 8:30 -6:00 (Monday - Friday). 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 





Rakesh Dhingra 



Parviz Hassanzadeh 
Supervisory Patent Examiner 
Art Unit 1763 



